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1 
This invention relates to tunneling or excavat- 
tng machines. 
Its chier objects are to provide a machine hav- 
irrg advantages of both mechanical and hydraulic 
excavation; to provide a unitary self-contained 
and preferably self-propelling machine adapted 
to perform both of the functions of excavating 
and of diSpoling of the excavated material; to 
provide iconomy of conitruction, operation and 
maintenance; and to provide for rapid excavation 
and ease of operation. 
Fig. 1 of the acc0mpanying drawing is a longi- 
tudinal middle section, but with some parts 
shown in elevation, of a machine embodying my 
invention in its preferred form. 
Fig. 2 is a fragmentary front elevation of a 
scoop-shaped earth-screening member Which is 
a part of the machine, with diagrammatic rep- 
resentation the bits ahead of it. 
The machine comprisis a frame 10 equipped at 
each side with sprocket-like supporting wheels 
such as the wheels II, 12 and 13, the wheels at 
side being provided with a link-type self-laying 
track such as the track 14. 
Mounted upon the frame are a high-pressure 
reciprocating pump I§ and a centrifugal pump 
18 adapted to be drivin through æuitable drive 
connections, including a reduction gear 17 for 
the reciprocating pump, by an electric moter 
fed by wires 19, 19 running to it from a remote 
source such as the mouth of a tunnel being ex- 
cavated.. 
The pairs of end wheels 11 and 13 are loosely 
journaled whereas the axle 12a of the middle pair 
of wheels, 12, has drive connection from the mo- 
tor 18 through a reduction gear 20 and a worm 
shaft 2 I, and means (not here shown, but familiar 
to those skilled in the art of vehicles equipped 
with self-laying tracks) preferably is provided for 
securing the two wheels 12 selectively to the 
axle, for steering or turning the machine, or both 
of them for straight driving. 
A water-supply hose 22 extends from a remote 
source, beyond the mouth of a tunnel, for exam- 
ple, to the suction side of the pump I§, and a con- 
veyor hose 23, for disposing of excavated mate- 
rial, leads in the opposite direction from the de- 
livery side of the pump 
For mechanically and hydraulically breaking 
up the _earth formation a gang of oscillating bits 
24, 24, of any suitable size and number and in 
any suitable pattern, are mounted upon the 
shafts of respective fluid-actuated motors 
which preferably are of the shaft-oscillating type, 
because I bave round that an oscillating bit is 

2 
more effective than a rotating bit. The motors 
are mounted in iïxed relative positions upon the 
laterally extensive head of a large, hollow, fluid 
conducting shaft 26. 
5 The large hollow shaft 2 is connected for re- 
ception of high pressure water from the pump 
I§ through a hose 27 and at ifs other end is pro- 
vided with pipes, such as the pipes 28, provided 
with respective control valves, for conducting mo- 
l0 tive-fluid to the respective motors. 
The motors are of the type in which the ex- 
haust water is diæcharged through their oæcillat- 
ing shafts and through the bits, so that the water 
assiits the cutting action of the bits and washes 
15 down and further diiintegrates the dislodged ma- 
terial. Preferably the motors are of the type 
described and claimed in my U. S. Fatent No. 
2,254,641. 
To provide for turning of the large shaft 2 
20 on its own axis to change the rotative position 
of the gang of motor-and-bit assemblieæ, the 
shaft extends through and iæ rotatable in the two 
arms 29, 3 of an upwardly forked plunger 31 of 
a hydraulic lift, of which the cylinder 32 iæ piv- 
25 otally mounted at its lower end on a transverse 
shaft 33 flxed in the frame. The middle part 
of the cylinder 32 is connected with the frame 
by a turn-buckle link 34 for holding the gang of 
bits in different angular positions and at differ- 
0 ent elevations, and they are adapted to be raiied 
and lowered without change of attitude by means 
of the hydraulic lift, which iæ adapted to be ac- 
tuated by pressure fluid conducted through a 
hose 3 leading from the high-pressure hose -7 
Z5 and having a three-way control valve 35. 
For holding the large fluid-conducting and mo- 
tor-supporting shaft 2 in different rotative posi- 
tions about its own longitudinal axii, ai for secur- 
ing a square-pattern set of bits with a side o 
0 the square pattern in a vertical plane or, alter- 
natively, with a diagonal of the square pattern 
in a vertical plane, so. that a corner bit of the 
pattern beirg of a salient of the pattern, wfll be. 
lower than the others, the shaft bas mounted 
5 thereon, between fork-arms 29a, 29b of the fork- 
arm 29, a turning arm 37 having a plate-like hub 
ïrom which studs such as the stud $8 project into 
respective longitudinal grooves such as the groove 
39 formed in the opposite sidei of the shaft. A 
50 locking bolt 4 is threaded through the fork- 
arm 29a and bas a reduced end portion adapted 
to enter, selectively, spaced holes in the plate 37, 
for locking the gang of bits in different attitudes. 
The slots 39 permit axial movement of the shaft 
55 and its bits while their attitude iæ thus main- 
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tained, and for maintaining a yielding cutting 
pressure upon the bits the shaft 26 ata position 
between the fork arms 29, 3{} is externally formed 
with a radial flange 4! serving as a piston in 
action with a cylinder 42 which is fixed to the 
fork-arm 3{} and provided ai ifs ends with inlet- 
ourlet pipes 43, 44 connected through respective 
hoses 43c, 44a with a four-way control valve 
for supplying pressure fluid from the high-pres- 
sure hose  27: 
Below the gang of bits, in position tO catch 
earth material'dislodged by the bits, is an inclined 
scoop or pan 46 which at its rear end is pivoted  
to the frame at 47, on an axis transv6.o!th 
assembly. At a position farther forward the 
scoop is adjustably connected, by a pair of lïn]s 
such as the link 48, with espectivoe pltem suc 
as the plate 4Sa having a series of holes 49, 
for supporting the scoop in differentiy" irrclined- 
positions. 
By setting the gän'g  OE bits-ïn  ooEt.e 
 pusition ab0u tie rongiUdïuml amïs of, the 
2 that a corner bi oftlie seç.ïslwe tiar _ke 
others, as above described, ands.shown ïu.Fi 
the fioor of the tunnel or çheqïl elnF excmvafed 
can be formeff with  a  reIai.el 1 mi«ddI; per- 
tion or sump-trmeh. Ç, and thpsm 
with' a downwardly bayed miïd] zone. $/g,. Vivat 
its front ede ai leas approimately  conms te 
a floor so formed.. 
A least a part er- the  flore, o ttie- s¢oop such 
as the middle d0wnwaroEy  byed porïor I8» is 
f0rmed wil- a multipl;iciy  of loIes-; so: tliaç- 
haust water from the metorsi lIng u!on: ea.rtl 
maerial upon the sc«ol, will: wati, ttie finer'par- 
tieles through theqots: into: ttiesump encl. 
and diSintegrate'.lar.ger partiel'es.so tIat.te: alto 
wfll be washed through. 
Fr disposiïg o  tle earh: mg-eriat . t.liu- lmS- 
ing through- tle  Cool tle sc«op, la's seuured 
i uffer tce  sucon pie  havi ï ¢io 
mou- in the sump. rench. n hang it ete 
end coected by  buse B, w.iç: te ine: e  
f he pump [6» w  u adpte t9 ime 
the waste water and eat maeriI tug 
hose 2 to- a remote ptaee, beyod te-meu- 
a el, for example. 
Tb reta the wae ih he- icini or e suc  
tibn oze the sump rench ean. be 
or peaently filldt bag' t he sceop w, ith 
earth mateHaI 
e. mode. of opeao, br cl'emesa a een 
described: in ¢onjncon -th e- dcpn 
structe. 
Modificaos ë possible: wihin t. sce 
the invention, as defined in; e appde clms. 
I clan: 
I. excavatg mac=cempsiga ehIe, 
bit me mounted thereon in. posion fer 
placi.ng eath mHal: n adaoe.  the: 1, 
bit. means, and' mea  he vehlcle for 
ig wate to. the eah maçial beg. 

4 
upon by the bit means, the bit means comprising 
a gang of bits, a mounting common to the bits, 
and means for so supporting the mounting that 
it can be fixedly held selectively in different rota- 
5 tire positions about a vertical axis, about a hori- 
zontal axis transverse to the vehicle, about an 
axis extending fore-and-art of the vehicle, and af 
different elevations, in relation to the vehicle. 
2. An.exca.vating machine.compnising a vehicle 
10 adLted fbr loizontal tra,vel,, a support.-adjust- 
ably mounted on said vehicle for movement of 
ifs front end both vertically and horizontally 
aIong the face of earth material to be excavated, 
z gng: f: bits and respective water-actuated 
1 motm's.there£or mounted on the front end of said 
support fomoperation of said bits upon said face, 
h nmrm heng: c.onstructed and arranged fo 
delive their exhaust water to the material being 
cur  their respective bits, a pump mounted on 
20 said vehicle for supplyihg water under pressure 
for acuoeir the saiSI « mot=ors» another pump 
mounted on said vehicle for pumpïng away the 
mix-tur of watem.and: cuting resulting from the 
operaim of.' saf is prime moer power means 
 mountc[ o sai vehible: for- actuating said 
pump, a ¢ondui# lading- f.tom s remote position 
fr. SUpllyin wat -  the..ffrs sïd pump, and a 
condui Ied:ing flore th seconc sid purnp to a 
remole - posifon., fèr' condUçing he said mixture. 
0 3. A machine as ffefmed in Iaim 2 in which 
the gang of bits are arranged, in. a latern having 
a. saIient- positfonable for cutffmg in the fioor of 
the exca-vagion- a sump ' trench' of lss width than 
the then exfsing lorizerrtaI: eutting span of the 
35 gang of bits. 
4. A mchine a eïmed in. claire 2 in which a 
sereening pari  i mounoed n, he. recited vehicle 
in posftibn' t, bave depsiel  upon iç by gravity 
the recited mixture of." exiaus water and cut- 
OEO ings. 
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